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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a display device 
which can suppress the degradation of a picture quality 
by reducing an influence due to the difference in degree 
of reduction among intensities of emitted light of an R 
phosphor, a G phosphor, and a B phosphor. 
SOLUTION: Multipliers 2a to 2c multiply data R0. GO, 
and B0 to be corrected, which are inputted from inverse 
gamma correctors la to 1c t and coefficients (x), (y), and 
(z) inputted from a coefficient generator 3 and output 
the multiplication results as white balance adjustment 
data x.RO, y.GO, and z.B0 respectively. Life correctors 6a 
to 6c conduct white balance acUustment data x.RO, y.GO, 
and z.B0 inputted from multipliers 2a to 2c respectively 
to prescribed life correction processing and output life 
corrected data R1, G1, and B1. Gradation correctors 7a 
to 7c conduct life correction data R1 t G1, and B1 to 
inputted from life correctors 6a to 6c to prescribed 
gradation correction processing and output gradation 
corrected data R2, G2, and B2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display display which has two or more pixels by which the 1st thru/or the 3rd fluorescent 
substance which consists of spontaneous phaosome was arranged by the predetermined pattern, It is a 
display unit equipped with the display mechanical component which controls the drive of said display 
display. Said display mechanical component The 1st thru/or the 3rd input data corresponding to said the 1st 
thru/or 3rd fluorescent substance is received, respectively. It has an amendment means to generate the 1st 
thru/or 3rd life amendment data corresponding to said the 1st thru/or 3rd fluorescent substance, respectively. 
Said 1st thru/or 3rd life amendment data The display unit obtained by amending the value of said the 1st 
thru/or 3rd input data, respectively so that the effect by originating in a difference of said the 1st thru/or each 
life property of the 3rd fluorescent substance, and extent of a fall of said the 1st thru/or each luminescence 
reinforcement of the 3rd fluorescent substance differing, respectively may be eased. 

[Claim 2] Said amendment means receives said the 1st thru/or 3rd input data, respectively. It has 1st thru/or 
3rd data correction means to output said 1st thru/or 3rd life amendment data, respectively. Said 1st thru/or 
3rd data correction means The display unit according to claim 1 with which said the 1st thru/or 3rd input 
data corresponding to what has large extent of a fall of said luminescence reinforcement enlarges the value 
of said the 1st thru/or 3rd input data among said the 1st thru/or 3rd fluorescent substance. 
[Claim 3] Said amendment means said the 1st thru/or 3rd input data Achromatic color data, A separation 
means to separate into the 1st thru/or 3rd chromatic color data corresponding to said the 1st thru/or 3rd 
fluorescent substance, respectively, The 1st thru/or the 3rd data correction means of outputting the 1st 
thru/or 3rd amended data corresponding to said the 1st thru/or 3rd fluorescent substance in response to said 
achromatic color data, respectively, Said 1st 3rd chromatic color data and said 1st [ the ] thru/or 3rd 
amended data is added, respectively. It has 1st thru/or 3rd addition means to output said 1st thru/or 3rd life 
amendment data as the addition result, respectively. Said 1st thru/or 3rd data correction means The display 
unit according to claim 1 with which said achromatic color data corresponding to what has large extent of a 
fall of said luminescence reinforcement enlarge the value of said achromatic color data among said the 1st 
thru/or 3rd fluorescent substance. 

[Claim 4] Said amendment means between each of the said separation means, said 1st, or 3rd addition 
means Respectively in response to the fact that said 1st thru/or 3rd chromatic color data, it has further 4th 
thru/or 6th data correction means to output the 4th thru/or 6th amended data corresponding to said the 1st 
thru/or 3rd fluorescent substance, respectively. Said 4th thru/or 6th data correction means is a display unit 
according to claim 3 with which said 1st thru/or 3rd chromatic color data corresponding to what has large 
extent of a fall of said luminescence reinforcement enlarges the value of said 1st thru/or 3rd chromatic color 
data among said the 1st thru/or 3rd fluorescent substance. 

[Claim 5] It is the display unit of any one publication of claim 2-4 with the life property of any two 
fluorescent substances same among said the 1st thru/or 3rd fluorescent substance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to spontaneous light type display units, such as PDP (Plasma 
Display Panel) equipment, EL (Electro Luminescence) indicating equipment, and FED (FieldEmission 
Display) equipment, especially about a display unit. 
[0002] 

[Description of the Prior Art] Hereafter, it explains taking the case of PDP equipment. Drawing 9 is the 
block diagram showing the configuration of the conventional digital disposal circuit used for PDP 
equipment based on the circuitry indicated by JP,8-146915,A. drawing 9 - setting - Signs lOOa-lOOc ~ 
each input terminal of image data R, G, and B - Signs 101a- 101c - a reverse gamma correction machine - 
Signs 102a- 102c - a multiplier - in a sign 103, a sign 104 shows a display and control section, and a sign 
105 shows a PDP display for a multiplier generator, respectively. 

[0003] Image data R, G, and B is inputted into the reverse gamma correction machines 101 a- 101c from the 
exterior respectively through input terminals 100a- 100c. The reverse gamma correction machines 101 a- 101c 
perform reverse gamma correction processing of the 2.2nd power etc. to the inputted image data R, G, and 
B, and output the amended data R0, GO, and B0, respectively. The multiplier generator 103 outputs the 
multiplier x inputted into Multipliers 102a- 102c, respectively, and y and z. White balance, i.e., the color 
temperature of a display, is adjusted to arbitration by changing a multiplier x and the value of y and z. 
Multipliers 102a- 102c carry out the multiplication of the multiplier x inputted from the multiplier generator 
103, and y and z, respectively, and output the multiplication result, respectively as white balance adjustment 
data x-RO, y-GO, and z-BO. [ the amended data R0, GO, and B0 inputted from the reverse gamma correction 
machines lOla-lOlc, and ] 

[0004] Drawing 10 is the block diagram showing other configurations of the conventional digital disposal 
circuit used for PDP equipment. Between Multipliers 102a- 102c and a display and control section 104, the 
gradation amendment machines 106a- 106c are inserted, respectively. The gradation amendment machines 
106a- 106c perform predetermined gradation amendment processing to white balance adjustment data x-RO, 
y-GO, and z-BO which are inputted from Multipliers 102a- 102c, and output the gradation amendment data 
R100,G100, and B 100. 

[0005] Drawing 1 1 is the block diagram showing the concrete configuration of the gradation amendment 
machines 106a- 106c. Signs 107a- 107c show a nonlinear amendment machine, and Signs 108a- 108c show a 
MtoN converter, respectively. The nonlinear amendment machines 107a- 107c perform S character 
amendment processing for improving contrast based on white balance adjustment data x-RO, y-GO, and z-BO 
which are inputted, respectively from Multipliers 102a- 102c, and nonlinear gradation amendment 
processing for amending the nonlinearity of the luminescence property of PDP. The MtoN converters 108a- 
108c perform in detail processing which changes 8 bit data of a binary number into 9-bit non-binary number 
data in order to control the false coutour noise in a dynamic image as indicated by JP,4-21 1294, A. The 
MtoN converters 108a- 108c are nonlinear conversion, and since delicate gradation amendment is required of 
the nonlinear amendment machines 107a- 107c, it is desirable to carry out integrated processing by the table 
conversion which used memory. 

[0006] A display and control section 1 04 generates and outputs gradation control data and the discharge 
control signal of PDP based on the gradation amendment data R100, G100, and B100 inputted, respectively 
from the gradation amendment machines 106a- 106c. The PDP display 105 indicates the image by full color 
at PDP based on the gradation control data and the discharge control signal which are inputted from a 
display and control section 104. 
[0007] 



[Problem(s) to be Solved by the Invention] Drawing 12 is a graph which shows each life property of the 
fluorescent substance of red luminescence, the fluorescent substance of green luminescence, and the 
fluorescent substance (it is hereafter written as "R fluorescent substance", "G fluorescent substance", and "B 
fluorescent substance" in this order.) of blue luminescence. For a continuous line, a longevity property and 
an alternate long and short dash line are [ a middle life property and a broken line ] the shortest life 
properties. In the present PDP equipment, the life of R fluorescent substance is the longest and the life of B 
fluorescent substance is the shortest. Therefore, in drawing 10 , a middle life property corresponds to G 
fluorescent substance, and the shortest life property corresponds [ a longevity property ] to B fluorescent 
substance at R fluorescent substance, respectively. As shown in drawing 10 , each luminescence 
reinforcement of R fluorescent substance, G fluorescent substance, and B fluorescent substance falls with 
the passage of time. Therefore, in case it is burned by indicating the static image by long duration, and a 
phenomenon arises or a dynamic image is displayed, a hue changes. 

[0008] Although three life properties may be collected by development of a future new fluorescent 
substance two, it must have been together put by one. That is, no life properties of R fluorescent substance, 
G fluorescent substance, and B fluorescent substance become the same. Therefore, it originates in the 
difference of the life property of each fluorescent substance, and extent to which the luminescence 
reinforcement of a fluorescent substance falls with the passage of time is also different between each 
fluorescent substance of R fluorescent substance, G fluorescent substance, and B fluorescent substance. 
Specifically, the luminescence reinforcement of B fluorescent substance falls more greatly than extent to 
which the luminescence reinforcement of R fluorescent substance and G fluorescent substance falls. For this 
reason, the display appropriate for the yellow at the time of displaying a dynamic image, for example etc. 
will be remarkable with the passage of time, and there is a problem that image quality deteriorates sharply. 
[0009] This invention is accomplished in order to solve this problem, the effect by the difference which is 
extent to which the luminescence reinforcement of each fluorescent substance falls although is eased on the 
assumption that each life property of R fluorescent substance, G fluorescent substance, and B fluorescent 
substance is not the same, and it aims at obtaining the display unit which can control degradation of image 
quality. 
[0010] 

[Means for Solving the Problem] The display unit applied to claim 1 among this invention The display 
display which has two or more pixels by which the 1st thru/or the 3rd fluorescent substance which consists 
of spontaneous phaosome was arranged by the predetermined pattern, It is a display unit equipped with the 
display mechanical component which controls the drive of a display display. A display mechanical 
component The 1st thru/or the 3rd input data corresponding to the 1st thru/or the 3rd fluorescent substance 
is received, respectively. It has an amendment means to generate the 1st thru/or 3rd life amendment data 
corresponding to the 1st thru/or the 3rd fluorescent substance, respectively. The 1st thru/or 3rd life 
amendment data It is obtained by amending the value of the 1st thru/or the 3rd input data, respectively so 
that the effect by originating in a difference of the 1st thru/or each life property of the 3rd fluorescent 
substance, and extent of a fall of the 1st thru/or each luminescence reinforcement of the 3rd fluorescent 
substance differing, respectively may be eased. 

[001 1] Moreover, the display unit applied to claim 2 among this invention It is a display unit according to 
claim 1. An amendment means Respectively in response to the fact that the 1st thru/or the 3rd input data, it 
has 1st thru/or 3rd data correction means to output the 1st thru/or 3rd life amendment data, respectively. The 
1st thru/or 3rd data correction means The 1st thru/or the 3rd input data corresponding to what has large 
extent of a fall of luminescence reinforcement enlarges the value of the 1 st thru/or the 3rd input data among 
the 1st thru/or the 3rd fluorescent substance. 

[0012] Moreover, the display unit applied to claim 3 among this invention It is a display unit according to 
claim 1. An amendment means A separation means to divide the 1st thru/or the 3rd input data into 
achromatic color data and the 1st thru/or 3rd chromatic color data respectively corresponding to the 1st 
thru/or the 3rd fluorescent substance, The 1st thru/or the 3rd data correction means of outputting the 1st 
thru/or 3rd amended data corresponding to the 1st thru/or the 3rd fluorescent substance in response to 
achromatic color data, respectively, The 1st 3rd chromatic color data and the 1st thru/or 3rd amended data is 
added, respectively. It has 1st thru/or 3rd addition means to output the 1st thru/or 3rd life amendment data as 
the addition result, respectively. The 1st thru/or 3rd data correction means The achromatic color data 
corresponding to what has large extent of a fall of luminescence reinforcement enlarge the value of 
achromatic color data among the 1st thru/or the 3rd fluorescent substance. 

[0013] Moreover, the display unit applied to claim 4 among this invention It is a display unit according to 
claim 3. An amendment means Between each of the separation means, 1st, or 3rd addition means, the 1st 



thru/or 3rd chromatic color data is received, respectively. It has further 4th thru/or 6th data correction means 
to output the 4th thru/or 6th amended data corresponding to the 1st thru/or the 3rd fluorescent substance, 
respectively. The 4th thru/or 6th data correction means The 1st thru/or 3rd chromatic color data 
corresponding to what has large extent of a fall of luminescence reinforcement enlarges the value of the 1st 
thru/or 3rd chromatic color data among the 1st thru/or the 3rd fluorescent substance. 
[0014] Moreover, the display unit applied to claim 5 among this invention is a display unit of any one 
publication of claim 2-4, and the life property of any two fluorescent substances is characterized by the same 
thing among the 1st thru/or the 3rd fluorescent substance. 
[0015] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is the block diagram showing the 
configuration of the digital disposal circuit used for the PDP equipment concerning the gestalt 1 of operation 
of this invention. In drawing 1 Signs 8a-8c each input terminal of image data R, G, and B In Signs 2a-2c, a 
sign 3 a multiplier for a reverse gamma correction machine a multiplier generator [ Signs la-lc ] A sign 4 
shows the life amendment machine with which a sign 6 constitutes the life amendment section and Signs 6a- 
6c constitute the life amendment section 6 for a PDP display for a display and control section, and, in a sign 
5, Signs 7a-7c show a gradation amendment machine, respectively. The gradation amendment machines 7a- 
7c are constituted by a nonlinear amendment machine and the MtoN converter as explanation of the 
conventional technique described. PDP equipment is constituted by the display display which consists of a 
PDP display 5, and the reverse gamma correction machines la-lc, Multipliers 2a-2c, the multiplier 
generator 3, a display and control section 4, the life amendment section 6 and the display mechanical 
component that consists of gradation amendment machines 7a- 7c. 

[0016] Image data R, G, and B is inputted into the reverse gamma correction machines la-lc from the 
exterior respectively through input terminals 8a-8c. The reverse gamma correction machines la-lc perform 
reverse gamma correction processing of the 2.2nd power etc. to the inputted image data R, G, and B, and 
output the amended data R0, GO, and B0, respectively. The multiplier generator 3 outputs the multiplier x 
inputted into Multipliers 2a-2c, respectively, and y and z. White balance is adjusted to arbitration by 
changing this multiplier x and the value of y and z. 

[0017] Multipliers 2a-2c carry out the multiplication of the multiplier x inputted from the multiplier 
generator 3, and y and z, respectively, and output the multiplication result, respectively as white balance 
adjustment data x-RO, y-GO, and z-BO. [ the amended data R0, GO, and B0 inputted from the reverse gamma 
correction machines la-lc, and ] The life amendment machines 6a-6c perform life amendment processing 
later mentioned to white balance adjustment data x-RO, y-GO, and z-BO which are inputted from Multipliers 
2a-2c, respectively, and output the life amendment data Rl, Gl, and Bl, respectively. The gradation 
amendment machines 7a- 7c perform predetermined gradation amendment processing stated from the life 
amendment machines 6a-6c by explanation of the conventional technique to the life amendment data Rl, 
Gl, and Bl inputted, respectively, and output the gradation amendment data R2 and G2 and B-2, 
respectively. 

[0018] A display and control section 4 generates and outputs gradation control data and the discharge 
control signal of PDP based on the gradation amendment data R2 and G2 inputted, respectively and B-2 
from the gradation amendment machines 7a-7c. The PDP display 5 indicates the image by full color at PDP 
based on the gradation control data and the discharge control signal which are inputted from a display and 
control section 4. 

[0019] Drawing 2 is a graph which shows a data-conversion property with the life amendment machines 6a- 
6c. The axis of abscissa of the graph shown in drawing 2 expresses [ the gradation value of white balance 
adjustment data x-RO, y-GO, and z-BO which are inputted into the life amendment machines 6a-6c ] 1.0 and 
the minimum gradation for the maximum gradation as 0. Moreover, an axis of ordinate expresses [ the 
gradation value of the life amendment data Rl, Gl, and Bl outputted from the life amendment machines 6a- 
6c ] 1.0 and the minimum gradation for the maximum gradation as 0. In drawing 2 , property A4 is the non- 
transfer characteristic, and it is outputted as it is, without amending the gradation value of white balance 
adjustment data x-RO, y-GO, and z-BO which were inputted. Property A5-A7 are the transfer characteristic 
which enlarges a gradation value, enlarge the gradation value of white balance adjustment data x-RO, y-GO, 
and z-BO which were inputted, and output it. For example, when amending a gradation value based on 
property A5, a gradation value enlarges white balance adjustment data x-RO, y-GO, and z-BO which are 
expressed with 0.6, and outputs them to the gradation value of about 0.7. A property Al - A3 are the transfer 
characteristics which make a gradation value small, make small the gradation value of white balance 
adjustment data x-RO, y-GO, and z-BO which were inputted, and output it. For example, when amending a 
gradation value based on a property A2, a gradation value makes small white balance adjustment data x-RO, 



y-GO, and z-BO which are expressed with 0.6, and outputs them to the gradation value of about 0.4. 
[0020] As explanation of the conventional technique described, each luminescence reinforcement of R 
fluorescent substance, G fluorescent substance, and B fluorescent substance falls with the passage of time, 
and extent of the fall is different according to the life of each fluorescent substance. When a middle life and 
the life of B fluorescent substance are assumed [ the life of R fluorescent substance ] to be the shortest lives 
for a longevity and the life of G fluorescent substance, short B fluorescent substance of a life of extent to 
which luminescence reinforcement falls is the largest, and its long R fluorescent substance of a life is the 
smallest. So, the transfer characteristic is given to the life amendment machines 6a-6c so that the effect 
resulting from the difference which is extent to which the luminescence reinforcement of each fluorescent 
substance falls may be eased. For example, the transfer characteristic which makes a gradation value small 
is given to life amendment machine 6a corresponding to R fluorescent substance, and the transfer 
characteristic which enlarges a gradation value is given to life amendment machine 6c corresponding to B 
fluorescent substance. Here, as an example, property A3 shall be given to life amendment machine 6a, and 
property A5 shall be given to life amendment machine 6c. Moreover, the transfer characteristic between the 
property given to life amendment machine 6a and the property given to life amendment machine 6c is given 
to life amendment machine 6b. In the case of this example, property A5 is given to life amendment machine 
6b. In addition, the above explanation described on the assumption that each lives of all of R fluorescent 
substance, G fluorescent substance, and B fluorescent substance differed, but among three fluorescent 
substances, when the life of two fluorescent substances is the same, this can be realized only based on two 
kinds of data-conversion properties. Moreover, a total of seven data-conversion properties A1-A7 are shown 
in drawing 2 , and 35 kinds of combination can be considered as a combination of the data-conversion 
property given to the life amendment machines 6a-6c. Therefore, each life property of R fluorescent 
substance, G fluorescent substance, and B fluorescent substance can be taken into consideration, and a 
suitable combination can be chosen. 

[0021] Drawing 3 is the block diagram showing the concrete configuration of life amendment machine 6a. 
Although drawing 3 showed only on behalf of the configuration of life amendment machine 6a, the 
configuration of the life amendment machines 6b and 6c is the same as that of this, drawing 3 — setting — 
Signs 9a-9c - a multiplier - Signs 10a and 10b - an adder - a sign 1 1 - a life coefficient multiplier - a 
sign 16 - D generator - in a sign 17, a sign 18 shows an inverter and a sign 19 shows CY generator for a 
selector, respectively. Moreover, drawing 4 is a graph which extracts and shows data-conversion property 
A3 given to life amendment machine 6a. Hereafter, the actuation of life amendment machine 6a shown in 
drawing 3 is explained, referring to drawing 4 . 

[0022] As shown in drawing 4 , data-conversion property A3 is expressed as a broken line property of 
having the bending point X. Here, the input gradation value of the bending point X is defined as DO. 
Moreover, a property [ in / for the property in the field of a low / the field of property A3a and a high level ] 
is defined as property A3b rather than the input gradation value DO among data-conversion property A3. 
[0023] The D generator 16 outputs the input gradation value DO as judgment level D. The judgment level D 
is inputted into an inverter 18, the CY generator 19, and multiplier 9b, respectively. An inverter 18 reverses 
the judgment level D and outputs reversal level-D. Reversal level-D is inputted from an inverter 18, and 
while multiplier 2a to white balance adjustment data x-RO is inputted, adder 10a adds both to adder 10a, and 
outputs addition result x-RO-D to it. The life factor machine 1 1 outputs multipliers Kl and K2 based on 
given data-conversion property A3. A multiplier Kl is equivalent to the inclination of property A3a, and a 
multiplier K2 is equivalent to the inclination of property A3b. Multiplier 9a carries out the multiplication of 
the multiplier K2 inputted from addition result x-RO-D inputted from adder 10a, and the life factor machine 
11, and outputs the multiplication result (x-RO-D) and K2. Multiplier 9b carries out the multiplication of the 
multiplier Kl inputted from the judgment level D inputted from the D generator 16, and the life factor 
machine 1 1, and outputs the multiplication result D-Kl. Multiplier 9c carries out the multiplication of the 
multiplier Kl inputted from white balance adjustment data x-RO inputted from multiplier 2a, and the life 
factor machine 11, and outputs the multiplication result (x-RO) and Kl. Adder 10b adds the multiplication 
result (x-RO-D) inputted from multiplier 9a, K2, and multiplication result D-Kl inputted from multiplier 9b, 
and outputs an addition result (x-RO-D) and K2+D-K1. The CY generator 19 compares the gradation value 
of white balance adjustment data x-RO inputted from the judgment level D inputted from the D generator 16, 
and multiplier 2a, and outputs the comparison result. When the gradation value of white balance adjustment 
data x-RO is larger than the judgment level D, "H" is outputted, and when small, specifically, "L" is 
outputted. A comparison result "H" or H L" is inputted [ adder 10b to an addition result (x-RO-D) and K2+D- 
Kl ] into a selector 17 for a multiplication result (x-RO) and Kl from the CY generator 19 from multiplier 
9c, respectively. A selector 17 outputs an addition result (x-RO-D) and K2+D-K1, when a comparison result 



is "H'\ and in "L", a multiplication result (x-RO) and Kl are outputted as life amendment data Rl. 
[0024] Hereafter, concrete actuation of the life factor machine 1 1 is explained. When the gradation value of 
white balance adjustment data x-RO is smaller than the input gradation value DO (i.e., when the CY 
generator 19 outputs M L M ), a gradation value is amended based on property A3a shown in drawing 4 . In the 
example shown in drawin g 4 , when the gradation value of white balance adjustment data x-RO is 0.4, the 
gradation value of the life amendment data Rl is 0.25. That is, the gradation value of white balance 
adjustment data x-RO is weakened and outputted 0.625 times. 

[0025] On the other hand, when the gradation value of white balance adjustment data x-RO is larger than the 
input gradation value DO (i.e., when the CY generator 19 outputs "H"), a gradation value is amended based 
on property A3b shown in drawing 4 . In the example shown in drawing 4 , when the gradation value of 
white balance adjustment data x-RO is 0.8, the gradation value of the life amendment data Rl is 0.7. That is, 
the gradation value of white balance adjustment data x-RO is weakened and outputted 0.875 times. 
[0026] In addition, although the above explanation explained only actuation of life amendment machine 6a, 
actuation of the life amendment machines 6b and 6c is the same as actuation of life amendment machine 6a 
fundamentally. However, when giving non-transfer characteristic A4 shown in drawing 2 as a data- 
conversion property, it is not necessary to amend a gradation value. 

[0027] Moreover, although the data-conversion property of having only one bending point was shown in 
drawing 2 and 4, based on the data-conversion property of having two or more bending points, a gradation 
value can be amended by increasing the multiplication multiplier of the life coefficient multiplier 11, while 
inputting two or more judgment level into the CY generator 19. Drawing 5 is a graph which shows the data- 
conversion property of having two bending points Xa and Xb. When the gradation value of white balance 
adjustment data x-RO is under or more ODa, as for the case of under Db, in below Dc, based on property 
A3c, a gradation value is amended like the above based on property A3e based on property A3d more than 
Db more than Da. 

[0028] Furthermore, the broken line conversion circuit which may be what kind of thing as long as it can 
perform the above-mentioned amendment processing as life amendment machines 6a-6c to the gradation 
value of white balance adjustment data x-RO inputted, for example, combined a bit shift machine, an adder, 
a selector, etc. of data may constitute. Moreover, in order to realize a smooth data-conversion property, table 
conversion of memory may be adopted. 

[0029] Although the reverse gamma correction machines la-lc, the life amendment machines 6a-6c, the 
gradation amendment machines 7a-7c, and the nonlinear amendment machine and MtoN transducer that 
constitute the gradation amendment machines 7a-7c further were independently constituted from drawing 1 
further again, respectively, integrated conversion of two or more data-conversion properties may be carried 
out at once by table conversion of memory. 

[0030] In addition, when the duration of service of PDP equipment is short (i.e., when the luminescence 
reinforcement of each fluorescent substance is not falling so much), it may not be made not to amend the 
above gradation values. 

[0031] Like ***♦, with conventional PDP equipment, it originates in the difference of each life of R 
fluorescent substance, G fluorescent substance, and B fluorescent substance, and image quality deteriorates 
with the passage of time. For example, when the luminescence reinforcement of B fluorescent substance 
falls remarkably as compared with R fluorescent substance and G fluorescent substance, it becomes the 
display appropriate for yellow, and it becomes a reddish display when the luminescence reinforcement of G 
fluorescent substance and B fluorescent substance falls remarkably as compared with R fluorescent 
substance. 

[0032] On the other hand, according to the PDP equipment concerning the gestalt 1 of this operation, the life 
amendment machines 6a-6c ease the difference of a fall of the luminescence reinforcement of each 
fluorescent substance. For example, luminescence reinforcement weakens and outputs the gradation value of 
white balance adjustment data x-RO about R fluorescent substance which does not fall so much, and, on the 
other hand, the gradation value of white balance adjustment data z-BO is strengthened and outputted about B 
fluorescent substance with which luminescence reinforcement tends to fall. That is, in order to amend the 
gradation value of white balance adjustment data x-RO, y-GO, and z-BO so that the life amendment machines 
6a-6c may ease the difference even if the difference of a fall of luminescence reinforcement between each 
fluorescent substance arises, change of the hue resulting from the difference of a fall of the luminescence 
reinforcement produced between each fluorescent substance is not perceived by the observer. Thus, since 
the luminescence reinforcement of each fluorescent substance is compulsorily amended according to extent 
to which the luminescence reinforcement of a fluorescent substance falls according to the PDP equipment 
concerning the gestalt 1 of this operation, deterioration of the image quality resulting from the difference of 



the life between each fluorescent substance can be controlled. 
* [0033] Gestalt 2. drawing 6 of operation is the block diagram showing other configurations of the life 
amendment section 6. drawing 6 - setting - a sign 12 - a minimum value computing element - in a sign 
13, Signs 14a-14c show a life amendment machine, and Signs 15a-15c show an adder for a subtracter, 
respectively. The concrete configuration of the life amendment machines 14a- 14c is the same as the 
configuration shown in drawing 3 , in addition a table conversion mold circuit, a bit shift mold broken line 
circuit, etc. which used memory can constitute it. 

[0034] White balance adjustment data x-RO, y-GO, and z-BO are inputted into the minimum value computing 
element 12 from Multipliers 2a-2c, respectively. The minimum value computing element 12 outputs the 
minimum value of white balance adjustment data x-RO, y-GO, and z-BO as achromatic color data alpha. The 
achromatic color data alpha are inputted into a subtracter 13 and the life amendment machines 14a- 14c, 
respectively. While white balance adjustment data x-RO, y-GO, and z-BO are inputted from Multipliers 2a- 
2c, respectively, the achromatic color data alpha are inputted into a subtracter 13 from the minimum value 
computing element 12. 

[0035] A subtracter 13 outputs the difference of white balance adjustment data x-RO, y-GO, z-BO, and the 
achromatic color data alpha as chromatic color data x-RO-alpha, y-GO-alpha, and z-BO-alpha. Chromatic 
color data y-GO-alpha is inputted into adder 15b, and chromatic color data z-BO-alpha is inputted into adder 
15a for chromatic color data x-RO-alpha at adder 15c, respectively. 

[0036] The minimum value computing element 12 and a subtracter 13 have a function as the separation 
section which divides white balance adjustment data x-RO, y-GO, and z-BO which Multipliers 2a-2c output 
into the achromatic color data alpha which are a monochrome component, and chromatic color data x-RO- 
alpha which is a color component, y-GO-alpha and z-BO-alpha. Although drawing 6 showed the case where 
the minimum value computing element 12 and a subtracter 13 constituted the separation section, you may 
be other circuitry as long as it can achieve the function to divide white balance adjustment data into a 
monochrome component and a color component. 

[0037] The life amendment machines 14a- 14c perform amendment processing later mentioned to the 
achromatic color data alpha inputted from the minimum value computing element 12, and output amended 
data alphaR, alphaG, and alphaB. Amended data alphaR, alphaG, and alphaB are inputted into Adders 15 a, 
15b, and 15c, respectively. Adder 15a adds chromatic color data x-RO-alpha inputted from a subtracter 13, 
and amended data alphaR inputted from life amendment machine 14a, and outputs the life amendment data 
Rl as the addition result. Similarly, adder 15b adds chromatic color data y-GO-alpha inputted from a 
subtractor 13, and amended data alphaG inputted from life amendment machine 14b, and outputs the life 
amendment data R2. Moreover, similarly, adder 15c adds chromatic color data z-BO-alpha inputted from a 
subtractor 13, and amended data alphaB inputted from life amendment machine 14c, and outputs the life 
amendment data R3. Therefore, the relation of Rl=(x-R0-alpha) +alphaR, R2=(y-R0-alpha) +alphaG, and 
R3=(z-R0-alpha)+alphaB is materialized. 

[0038] Hereafter, the amendment processing with the life amendment machines 14a- 14c is explained. 
Drawing 7 is a graph which shows a data-conversion property with the life amendment machines 14a- 14c. 
The axis of abscissa of the graph shown in drawing 7 expresses [ the gradation value of the achromatic color 
data alpha inputted into the life amendment machines 14a- 14c ] 1.0 and the minimum gradation for the 
maximum gradation as 0. Moreover, an axis of ordinate expresses [ the gradation value of amended data 
alphaR outputted from the life amendment machines 14a-14c, alphaG, and alphaB ] 1.0 and the minimum 
gradation for the maximum gradation as 0. In drawing 7 , a property Bl is the non- transfer characteristic, 
and it is outputted as it is, without amending the gradation value of the inputted achromatic color data alpha. 
Property B-2 - B4 are the transfer characteristics which enlarge a gradation value, enlarge the gradation 
value of the inputted achromatic color data alpha, and output it. 

[0039] A middle life and the life of B fluorescent substance are assumed [ the life of R fluorescent 
substance ] to be the shortest lives for a longevity and the life of G fluorescent substance like the case of the 
gestalt 1 of operation. In this case, life amendment machine 14a amends the gradation value of the 
achromatic color data alpha based on property B-2, and life amendment machine 14b amends the gradation 
value of the achromatic color data alpha based on a property B3. Moreover, life amendment machine 14c 
amends the gradation value of the achromatic color data alpha based on property B4. In addition, when life 
amendment machine 14a amends the gradation value of the achromatic color data alpha based on the non- 
transfer characteristic Bl, for example, it is alpha=alphaR, and it is sufficient, if gradation converter 14a is 
omitted and the input and output are linked directly. Moreover, in the PDP equipment concerning the gestalt 
2 of this operation, the gradation value of chromatic color data x-RO-alpha outputted from a subtractor 13, y- 
GO-alpha, and z-BO-alpha is not amended. This is equivalent to the gradation value of chromatic color data 



x-RO-alpha, y-GO-alpha, and z-BO-alpha being amended based on the non-transfer characteristic Bl. 
• [0040] The above explanation described on the assumption that each life properties of all of R fluorescent 
substance, G fluorescent substance, and B fluorescent substance differed, but among three fluorescent 
substances, when the life property of two fluorescent substances is the same, this can be realized only based 
on two kinds of data-conversion properties. Drawing 8 is a graph which shows a data-conversion property 
with the life amendment machines 14a- 14c. In drawing 8 , a property CI is the non-transfer characteristic, 
and properties C2 and C3 are the transfer characteristics which enlarge a gradation value. For example, the 
life property of R fluorescent substance and G fluorescent substance is the same, and the case where only 
the life property of G fluorescent substance differs from these is considered. At this time, the life 
amendment machines 14a and 14b amend the gradation value of the achromatic color data alpha based on a 
property C2, and life amendment machine 14c amends the gradation value of the achromatic color data 
alpha based on a property C3. In this case, life amendment machine 14a and life amendment machine 14b 
can be shared, and the one number of a life amendment machine can be reduced. 
[0041] In addition, the life amendment machines 6a-6c stated with the gestalt 1 of operation between a 
subtractor 13 and Adders 15a-15c may be inserted, respectively, and a gradation value may be amended to 
chromatic color data x-RO-alpha, y-GO-alpha, and z-BO-alpha. 

[0042] Thus, according to the PDP equipment concerning the gestalt 2 of this operation, the minimum value 
computing element 12 and a subtractor 13 separate white balance adjustment data into chromatic color data 
x-RO-alpha, y-GO-alpha, z-BO-alpha, and the achromatic color data alpha, and the gradation value according 
to the life of each fluorescent substance is amended to the achromatic color data alpha outputted from the 
minimum value computing element 12. Luminescence reinforcement enlarges the gradation value of the 
achromatic color data alpha slightly about R fluorescent substance which seldom falls for a long time, and 
on the other hand, about B fluorescent substance with which a life is short and luminescence reinforcement 
tends to fall, a life makes the gradation value of the achromatic color data alpha larger than R fluorescent 
substance, and, specifically, outputs it. If it puts in another way, even if it will originate in the difference of a 
life property and the difference of a fall of luminescence reinforcement between each fluorescent substance 
will arise, a gradation value is amended so that the life amendment machines 14a- 14c may ease the 
difference. Therefore, change of the hue resulting from the difference of a fall of the luminescence 
reinforcement produced between each fluorescent substance in an observer is not perceived, but can control 
deterioration of the image quality resulting from the difference of the life between each fluorescent 
substance. 

[0043] In addition, although the gestalten 1 and 2 of the above-mentioned implementation explained PDP 
equipment to the example of representation, it is applicable to all the displays that used the spontaneous 
phaosome with which a life deteriorates like EL display or the FED display. 
[0044] 

[Effect of the Invention] According to what starts claim 1 among this invention, an amendment means In 
order to amend the value of the 1st thru/or the 3rd input data, respectively so that the effect by originating in 
a difference of the 1st thru/or each life property of the 3rd fluorescent substance, and extent of a fall of the 
1st thru/or each luminescence reinforcement of the 3rd fluorescent substance differing, respectively may be 
eased, Change of the hue resulting from the difference of a fall of the luminescence reinforcement produced 
between each 1st thru/or 3rd fluorescent substance in an observer is not perceived, but can control 
deterioration of the image quality of a display unit. 

[0045] Moreover, according to what starts claim 2 among this invention, among the 1st thru/or the 3rd 
fluorescent substance, the 1st thru/or the 3rd input data corresponding to what has large extent of a fall of 
luminescence reinforcement enlarges a value, and the 1st thru/or 3rd luminescence on-the-strength 
amendment means generates the 1st thru/or 3rd life amendment data for it. Therefore, even if it is the case 
where originate in a difference of the 1st thru/or each life property of the 3rd fluorescent substance, and 
extent of a fall of the 1st thru/or each luminescence reinforcement of the 3rd fluorescent substance differs, 
respectively, the effect can be eased appropriately. 

[0046] Moreover, according to what starts claim 3 among this invention, among the 1st thru/or the 3rd 
fluorescent substance, the achromatic color data corresponding to what has large extent of a fall of 
luminescence reinforcement enlarge a value, and the 1st thru/or 3rd luminescence on-the-strength 
amendment means generates the 1st thru/or 3rd amended data for them. Therefore, even if it is the case 
where originate in a difference of the 1st thru/or each life property of the 3rd fluorescent substance, and 
extent of a fall of the 1st thru/or each luminescence reinforcement of the 3rd fluorescent substance differs, 
respectively, deterioration of the image quality of a monochrome image can be eased. 
[0047] Moreover, according to what starts claim 4 among this invention, among the 1st thru/or the 3rd 



fluorescent substance, the 1st thru/or 3rd chromatic color data corresponding to what has large extent of a 
' fall of luminescence reinforcement enlarges a value, and the 4th thru/or 6th luminescence on-the-strength 
amendment means generates the 4th thru/or 6th amended data for it. Therefore, even if it is the case where 
originate in a difference of the 1st thru/or each life property of the 3rd fluorescent substance, and extent of a 
fall of the 1st thru/or each luminescence reinforcement of the 3rd fluorescent substance differs, respectively, 
not only deterioration of the image quality of a monochrome image but deterioration of the image quality of 
a color picture can be eased. 

[0048] Moreover, according to what starts claim 5 among this invention, since the 1st thru/or 3rd 
luminescence on-the-strength amendment means can be shared about a fluorescent substance with the life 
property same among the 1st thru/or the 3rd fluorescent substance, the number of the 1st thru/or 3rd 
luminescence on-the-strength amendment means which should be formed in an amendment means is 
reducible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the digital disposal circuit used for the 
PDP equipment concerning the gestalt 1 of operation of this invention. 

[Drawing 2] It is the graph which shows a data-conversion property with the life amendment machines 6a- 
6c. 

[Drawing 3] It is the block diagram showing the concrete configuration of life amendment machine 6a. 
[Drawing 4] It is the graph which extracts and shows data-conversion property A3. 

[Drawing 5] It is the graph which shows the data-conversion property of having two bending points Xa and 

Xb. . 

[Drawing 6] It is the block diagram showing other configurations of the life amendment section 6. 
[Drawing 7] It is the graph which shows a data-conversion property with the life amendment machines 14a- 
14c. 

[Drawing 8] It is the graph which shows a data-conversion property with the life amendment machines 14a- 
14c. 

[Drawing 9] It is the block diagram showing the configuration of the conventional digital disposal circuit. 
[Drawing 10] It is the block diagram showing other configurations of the conventional digital disposal 
circuit. 

[Drawing 11] It is the block diagram showing the concrete configuration of the gradation amendment 
machines 106a- 106c. 

[Drawing 12] It is the graph which shows each life property of R fluorescent substance, G fluorescent 
substance, and B fluorescent substance. 
[Description of Notations] 

6a-6c, 14a-14c A life amendment machine, 15a-15c Adder. 
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^*^©#^#tt©ffiS^®H i ibrnw, 3 roS 

[0011] tfc, iro^^rop*>»**2l::«5T ; r f 
^W^fili, n^lfEewx-f ^^W^B-Cfo 
oT, tt3E*«l4, Sgl7I>Mfg3 0>A71x-*£*iVe 
ftgtt-c, J*l»S*3©itHMtjEr-*<r«t«LlH 
1 fl^ffl 3 <r>7-*®TE^WiZm U . «( 1 7bm 

^3<75A73T-^l5if, ^l75M^3K)A73X-^Offi 
[0 0 12] Sfc, iro«PJ©5*>»*«3f^S7 f 'f 

*^w&fii*, i»*9ifa«w7 ? ^^^wseT-& 

oT, *|jE*Rtt\ S&l753gf&3tf>A737*--*-£x 
» 1 75Mm 3 <D*^fe^- ^ t t . 

ix#j6-f5* i nmm 3 ©s*iex-^ zzivetuut) 
■tzmmmm3<Dy'—5'ffittWik. s&i75s$&3cd 

r-fztti^timiii-zm 1 ibmm 3 <oto&^stk$: 

f U ^l75^3wr-^ffi]E#l£H, mi75M^3 
[0 0 13] CO^^(D7*>lt^4{w«?.7 f 'f 

^^■w^fiii, fi*^3fa©ro7 r ^^7 p W'f ^B-efo 
iimsjtr, « 1 75^m 3 <D&ytm^h?ix*ifc-r 

5^ 4 75M^ 6 OSiEf-^ Sr^:^mm7D-t-5^ 4 
75£fg6©x-*-*§:E3MS££e>KWU ^475£®6 
©T'-^liiE^&Ji, Sl75Sm3<0*)t^ro7*)3g7t 
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10 0 15] 

[^BJwUlfero^] JliSOTJ&fSl. 01 14, #3S!S<0 
mMoMfe 1 l-«£> PD Pgaicfflv^ftSti-fBOfSlHl 

8 a ~ 8 c ftWH&y*—-? R. G, BcO-tft-^frWATlffi 
W#l a~l cteigtf^JilESS:, a~ 
2cliffSS: > #-5§-3l4#«SI£3l£, #-§-414** 
UWUZ. ??-S§-5l4PDP**g8S:, «F-f"6tt^«iE 

?f-§-6 a ~6 c tem-fomiEm6 zmft-tzm-fiim 

a~7 c l4Pgf§*tjE.g§£, ^frtVPftal 
"To Pga§*t:E3&7 a~7 cli, ^jRg^cOSiPJT^^fc 

£*l5<, PDP^ttt4, PDP**gB5*>»ib#5-r-<:* 
yH-^SPt, mtfy-rffilE&l a~l c, ffSg|g2 
a~2c, #,&3&£S&3, S^iiiWgM, ^ffiiEgB 
6, PgfMIIESg 7 a~7 cfrbt£Z>7 : J*-7Vjm®l% 

10 0 16] &#>^ffim& 1 a ~ 1 c \a*. XJli&l- 
8 a~8 c *%ft?ilft\^xn-nfrbm& ; r-f>X., 
G, BriSA^ftSc igtfV^lfijESl a~lctt, A 
J]£tl1tm&y*—?R, G, Bi^L-T2. 2^©iS* 
#^}gjE*!yi£*Tl\ «If-^Ro, G 0 , B 0 £ 
^riX^ttJ^-TSo «S««3IJ, t!S2a~2c 
t^^r^ixA^I-S^x, y, z $rW#-f 5= C<D# 
&x, y, zrottSrigx.SrtTN S^y^fcffitK 

[0017] 2 a ~ 2 c 14, igtf V^fcijEgS 1 a 

~ 1 c ^PjA^SixSS.ttET'— *Ro. Go. Boi:> 
3 frbXt>£ti?>&&x., y, zkZZh,? 

0, y • G 0 , z • B 0 t LT^tl/^ffi^-r^o S5lft*i 
IE3I6 a^-6 c(4, iSS2a~2c^«MtlAA 
^ixSS^y^^^Sx-^ x • Ro, y • Go, z-B 

Rl. Gi, BiZZtl^hmiJ-rZo Pg^ffiiE^7a~ 
7 c 14, *tf»J§jE3§6 a~6 c frbZH^ttAtlZivZ 
m^miE7 r -fRi, Gi. Bil^UT, ft&StffiOlft 

*R 2 , G2, B2& Zh^tlMtli'&c 
10 0 18] atnMflmM 14, ttMijES 7 a ~ 7 c 
^^^■? f ixA^$ir5^M]E'7 ? -;?R2- G 2 , B 2 I- 
S^V-T P D P 0«PWM»9'-# ^»«®IWfS^Sr^ 
LTttSTrTS, PDP**SB5I4, ^SWSiU^ibA 



6 

WH&% P D P y— S*i*5o 

[0019] H 2 14, ^«3ES6 a ~ 6 c \Z X 5f- 
^7 7T*fc5c H2IC^-T^7 7CD«| 
$614, *Mttt3E86 a~6 c ICA^J £ix*> 6'<7 
If-^ x • Ro- y • Go, z • Bo<E>P£^ffi&> 
RlSiSrl. 0, MchmfflZOk UT^LfcfcOT'foSo 

8f«ll4, 5WMH3EB6 a~6 c a^aJTl 
^ffiEf-^Ri, Gi. BiCDPgfUfifc, g*P£P£ 
to l. 0, S/h^fS-SrOiLT^Lfc&W-C-fcS. 0 21- 

7V^Mt-^ x • Ro, y • Go, z • Bo<£>P£^1t 
SrffiiE-r5Ct/<f< j e:ro*4ffi^-r5c #ttA 5 ~A 7 »4 
Htmt**#<-f-*a£*Wt-e*>0> At>£titz&'<y 
y^Sif-^ x • Ro. y ' Go, z • Boropg^ttfc 

&*iE-rs»£-i4, phmwo. 6ftsMe/<7^ 

^.^SET r -^ x • Ro. y • Go, z-B 0 £#JO. 7 0? 
Pg^ffi»cA# < t-Cttl^l-rSo ^ttAi~A 3 {4Pg^ffiSr 

x— * x • Ro, y ' Go, z • Bo£>P£fSffi£'h£ < b 
TttS^-TSo «*tf»ttA2lw*-3V*TKW***i]E-*- 
54&-&J4, P&Hffl/5 s 0. 6f*i?il56^7^aif 
— ^ x ■ Ro, y ' Go. z-Bo&#>0. 4 copg^ttl- 

[0020] ajfeftwottwea^fci 5 1-, rs** 

G^3feft:, B^*<*;W ; S-*ro^5fe3figl4^F ( 3<Ogii 
<t i tfc«T t, ^rroi£T©^«»4«-^3t^OJ<f^(wfE; 
CTffi»-r-5c Rl£ft<*:<^ifofcft£*<fo, G^Jt^W 
so ^ifctpF^*^, B^3t(*:0^«rft^^t{R^-t-^ 
^7t3*«*5®T-t-5S«J4, *A©«V^B**#a* 
at>A#<, }Mi©«v^R*Jt*i**t>'h*v^ -tw 

•C, «««JE«6 a~6 cfctt, 

^tt^^-^S. Mili, R^7tffI-»i^-r5*^ffiIS 
6 a l^riPHMttr/b^ < i-^^ttSr^*., B*3fe<*: 

t#is:i-5jM»*jE» 6 c a# < -r 

#ttSr#^.5o CCT?I4— 0fl£ L-f, ^^IESg6 a I- 
#ttA 3 ^r, #^*Elg6 c IC^tA 5*^-^.5 tWt-T 
40 5 0 Sfc, $9««!E« 6 b K(4, *^MlE^6a^^^ 

S:#x.5, Z<Dm<Dm&. mfit®JE®6 blC|4^A 5 
Sr^-^S. a±c75tftK-CI4, R^Jfe^, Gi.3t 

B^Tfe^ro^^cD^^x^/i^rt^ttlSt L 
TiS-ifc^, 3o<0^5feffc0 5*>2-o(D^3tfls:(?5*^^ 
I^-T*fc5^l4, 2^?S07 ? -^^#tt©^-IlS-c5 
^TCMHSt5IiiJ!tii5, 0 2l^«-g-f+ 

7*ro^-^^#ttA 1 ~A 7 ^$^T*3f), 
IES§6 a~6 c \z5-z_Z> c r-fi&®&&<Dm?t.-£t>1k b 
bo UTI43 5iiD0?|a^fc-ti:*5%^P>^S, 3£oT, R 
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10 0 2 1] 0 3 14, ^MIESS 6 a ©A&ftftfltjS* 
*typ^0ffc5. 0 3TI4fSifo*ijES§6 a©*$ 
OfrZK.misXfFLtiiih ^iIS6b, 6c©1?ffifc 
fc^^iWffeS, 0 3{w*3V>T, ??^-9a~9cl4 
1 0 a , 10b l4ADg«£, flffllli 
JMMJMfcSfc, «F#1 6ttD*ft*Sr, «F*1 7i4iS# 
«F*1 8tt-fw<— *tr, ?ffi9liCYMS 
^riv^tv^-r,, £fc, 04 14, #ife}ijE3§6 a £4 n 
X-S^-^gMtttAsSrfet tti UT*i-^5 7t?fe 
5, WT, 04£#Sll,oo, BBSfcaiLfcltiMI jES 
6 a©»f^fcov^TRWi-*. 

[00 2 2] H 4 fw^-f-i 5 fc, "T*— **iMtHt A 3 14 

#rft£x£#+5iffi&#tei LTg£*i5o iff 
*AX©AA»iHI«:Do4:JMW-5. 
&4#ttA 3 ©5 *>A7}Pg3SffiD 0 ± 0 t>«V"<^©«*t 
*J It 6 #M45:4#ttA 3a , S5 U"**©«tfi;:*i W 5 #*fe £ 
!|#ttA3bt«^-r.5o 
[0 0 2 3] DMIl 614, A*HSWHtDo«r*ieW' 20 
^Di LTWXj-r 5. WgW^Dte, -<>v<-* 1 

S„ -f 1 8 ttWJtw-^/i'D&KSKLTKte w« 

/W-DSrW^-rS. AOMl 0 a £14, SllgS£2 a*»fe 

1 8 w^w-DflSAaStt, iDgH 

1 0 a I4M#£;WL-C, iD»i^*x ■ R 0 -D£tf};>3 

i-s. mfi&&mi 114, #*.e>*ifcf f --#**4$ttA 

3aO«#fc«aU ^K2<44#ttA 3 b©«#l- : WS-r 30 
So S&&889 a (4JD^ggl 0 a *»6A**ftSl0jMS* 
x • Ro-D2:**(MHIl ia>e>A2j§*t5«»K 2 £ 
*r**U *©5fclttg* (x • R 0 -D) • K 2 ZttiJTt 

5» ^ms§9 bf4D^4isi ea^AAStvstyjev* 

L, *OJMMS*D • Kifctitfrf 3. 3K)W9 ctSJR 
£$§2 a ^f>AA5Jl5 6^7 y^fSl7-^ x • Ro 

*©5&£££ (x • R 0 ) • ftMl 0 

b(4, «3Hl9a!l»5)AA$il6*^l (x -Ro~ <° 
D) ■ K 2 *, *JW9ba»&A*S;h,***»*D • 
KiiSriD^U, ADSfe* (x • R 0 -D) • K 2 +D • 
Ki£ffl;>3-r5o CY*4*1 914, D*£«l 6«»6 
AASft.SWEwe/i'DJ:. *JH»2ad»&AA*n5 
6'<7^H7 ? -#x •Ro^lOTMtfcSrtfclfcU * 

-1? x • R o0)R£3@{K#'¥'J3l u^/WD 4 9 t>*#^*&£ 
14 THJ /hSV*«*tt r l J Srfib^-r^o iS^SSl 
7KI4, 0 b£>&Al*IMt (x • R 0 -D) • 

K 2 +D • KiiJ, »|»9c*»f>«iM6* (x • Ro) 60 



S 

• Ki#, CY*4*1 9a»felfc«IS* f Hj XI4 

r L j ^JvCTuAASft*. l^tl 714, ittfcig 
THj ©«^-|4iD^lgm (x-Rfl-D) • K 2 +D 

• KiSr, fLj ©*i-g-|4*Stje* ( x . R 0 ) -K 

i&, &ife*t:Ex-#Ri t uTta^-rso 

[00 24] «T, l*lft#,3&$& 1 1 ©Ai*«)*ttfPfco 
e^7^3SIr-^x • R 0 ©Pg^tt 

19*5 f l j «rtij*-r5»frtt,-H4K*bfcWtA3a 
|^S<5VNTPgilffi©1iiE$r=fT5o 0 4t^Lfc#jT*l4, 
&/<y>xmW7-f x • R 0 O.KPIttdtO. 4f&5 
flte, *#M3Ef ? -*Ri©Pim«H:0. 2 5 
BP*>, &'<7*xW&?— *x • R 0 «JPin5iffi»40. 6 

[00 2 5] — "y%WHtf—9 x • R o<£>|Sg 

fMS*SA^BfW«DoiO t>**v*te\ sn*>, cy« 
4S19*! fHj Srt±J^-T5#-a-{4, H4C*Ufc»tt 
A 3b K:*-3v^rH(filtt©*|jE«rtf5, B4e*Lfc«l? 
J4, fi/^i'^Mf-* x • Ro©P£fHiri s O. 8-C 

, ^«3Ex-^Ri©l«^<ttl4 0. 7T-fc 
5 0 Sfl*>, e^T^Hfi^-^x -Ro©I^P«tl4 

0. 8 7 5ffiFfcSi»e>*t-CttiA£;h,S. 

[00 2 6] «*J, «±©lftWCtt#**|jE#6 a ©ft 

ffi:ov^tc*KKlfc^, *^«iE«6b, 6c©» 

4$r4x.5#^-J4, mnitOttZtrfT Pi£5>flf4*V\ 
[002 7] 02, 4fctt-o©*f«j*©*Sr* 

CY*4fl9t«l 
<rm% \"</uSXJ3l-& tth [c^»9M 1 1 

Wttat'Sv ^TPI»Ht©*jEfcfT 5 0 5 

»4, 2o©5fft^X a , X b «r*-t-57 :r -^^#tt*^ 

t^77tfc5 ( &'<7>xm&?—f * • Ro<omm 

ffidS 0 W±D a *^©S-&l4#tt A 3c I^S<3V^T, D a W 

±D b *sl©^g•^4^^4A3 d lcs<J^^^:, D b w±D c « 

T©#^l4#ttA 3e l-S<JV>-C, ±E<bl^««cpg^ffi© 

[0 0 2 8] $e>l-, *^M]ES6 a~6 c t LTJ4, 
A*Sn5S^7^f!87-?x • R o©P£38fi6t-*t 

©ffeoT4>4<, M^.tf, f-9(D\£v h^y b&k 
tog.® t St^-q L fcJriH^^lHlSS 4 o T«fig 

LTt4v\ *fc, tSb^ix-^^^ttSrHS-t-S 

[0 0 2 9] $P>lw*fc, 017?I4, m#y?&JE&l 
a~l c ir, *^MiES6 a~6 c t, Pg3lffiES§7 a 
~7cir, * P>lri4PfS«jE«7 a~7 c^t5^ 
*KHt]E«&tJtM t o N*«»i:«r*il-PiT4!llAK«* 
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T— S \zffi.&%& t T h X V \ 
[0 0 3 0] iDxt, PDPg®©<gffl#JMri s SV x 4§ 

[00 3 1] ±j$©ri:<, &5fc©PDPg«-ei4, R 

"G**ft» B«7feft©£*©^1&©MU:igBb 
t, B*n©^fc£t>fcH«aMftTr*. 0>J;tl4\ R& 

<teTLfc4§£l43t£,oli?VvS^tft*>, R^3t#:tclt 

[o o 3 2 j mmatu ^mm<ommi k^spdp 

{ST Lft^R^ftttl-ML-T 146^9 V*P3g-r-* x 

• Ro©IOTH*S:a»-caJAU — **3****ttT 

»S©iST©iA!4Cfci UTfc, ^MjE«6 a~ 
6 c *J-t©a«rtt»-*"S i 5 i-e^y v*!^^-* x 

• R 0 , y • G 0 , z • B 0 <Z>PgPtt£*ii:E-t-5fc*!>, ft 

All ie:#5PDP^filc<};ixff. 

[0033] nmomm 2 . h e 12. jmmh:e»6 

2ttft/Mt»JM»«:, «F*1 3nm&m*. IffHa 
~ 1 4 c l$m&ffijE&£, «9fl5a~15c ttiDgSS 
Sr. Ztl^tlfF-t, m&HSJEm 1 4 a ~ 1 4 c ©Afttfj 
'fe«j«H:H3«=*L.fc«J*i:IBI*-e*>9, *©«&** P 

[00 34] ft/JHktftJMil 2 I- 14, 3lg$S2 a ~ 2 c 
/O i P>6/<7>'*siaS£x— * x • Ro- y ' Go. z ' Bo 
as-tft-WuAASii,*. ft/HO?»SS 1 2 «4, 6^7 v 
^USt*— # x • Ro, y • Go. z • Bo©ft'hfflSr* 
^fef-^cti:tTfflAt5, *f&^£,-r-*al4, ttW 
IS 1 3 RXim-frWE.$h 1 4 a ~ 1 4 c K-tJvettA* $ 
ft5„ MHl 3tli, f»«2a~2cHB^5^ 
^SIS?*— * x • Ro. y • G 0 . z • Bo^-tft-^ftA 
*$*t6ttt>Jw, t/httiJHUl 2d>P>$Sjgfer-* 

[00 3 5] J££$S 1 3 14, 6/<7y^3!l7-^ x • 
Ro. y ' Go. z • Boi:iifef-'?otroi^ t 
ifer-^ x • Ro-o, y-Go-a. z-Bo-ai 
UTttiTJ-rSo W&fex-* x • R 0- a l±igl$& 1 5 



(6) 
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a lw, W&fe^-* y • G 0 - a 1**0^*1 5 b ll, * 
z • B 0 - a teJDgSSl 5 c Zil^ixA 

[0 0 3 6] ft/Mtft*8 1 2 Xtfi^SS 1 3 14, 
$2 a~2 cd5ffi73i-56^7 V^^SET-^ x • 
RO. y-G 0 . z - Bo*, ^/i-n^t&Sjl^ 
x-* a i:, *7-^7>tfc5t^f-i? x • R o- 
a, y-G 0 -a, z ■ B 0 ~ a t l!l»(W6iMW» t b 

■C©«IB*r#i-S. 06TI4, ft/MISI&SSl 2i:^ 
w SSI Sil^ioT^BiasSr^-rS^Sr^LfcjJ^ 

»(ti-5«IBft*fcU»5tOt?*)ih'tf, ft&©l§]SSffij£ 

[00 3 7] *ifc}f ESS 1 4 a ~ 1 4 c 14, ft/httZSg 

SSrlfeLTs SfiifjEx-* a r, a G , a B £ffl2)-f 3 0 
SffijEx-* or, a G , a B f4, *ih**MXm 15 
a. 15 b, 1 5 clZAfiZtlZo iD^SS 1 5 ate, t£ 
ESSl Srt^A^ftS^fe^-^x • R 0 -« ts 
20 *^MiESSl 4 a^? > A^^ttS^«IE'7 !r -^aRi:Sr 
JO* U *©JD3li£* t LTiMIr-^ R i *mt> 
•t-So AP^SSl 5 b»4, «3rsSl 3 7>p>A7j£ 

ttSW&fe-r-* yGo-at, 5^#«jESS1 4 b^ 

-i?R2^ffi7l-rS. Sfc, P^lw, JnaS^l 5 c (4, 
«SlSS1 •$frhXJ)Zfrtt f &&T-* z -B 0 - a 

MHMftjEBl 4c7j^A^$tb5M«Iy-^a B 
ir^DgtL, #^*|jEx-^R3*ai7J-t-S, Sot, 
Rl= (x • Ro-o) +aR, R2= (y ' Ro-a) + 
30 ac> R3= (z - Ro-o) + a tf r >W&1£&&-irZ><, 
[0 0 38] «T, *tft*liE3S 14a~14cl:i5i 
m®mz.^X'Wftt*>, 07{4, ^#«IESl4a~ 
1 4 c I:i57-^»tt«r*t^7 7ffc6„ 13 7 
{d^-r^7 7©#«SJ4, *^ffiESSl 4 a~l 4 clwA 

0, */h|5i^SrO t L-C*Lfc'b©-e*>5o 

J4, *MM|jElgl 4 a~l 4 c^^tb^^tb^SEMiE^ 

-^or, a G , a B ©^flttSr, ft^KSISrl. 0, ft 

40 ttBitt*«gl»tt-e*>9, A^^JtfcM^fev"-^ a 

2-B4»PWM([«r*# 5, ATj^ix 

[0 0 3 9] ^ffi©^ffil©S-g-tl^«^, Rikftfr<D 

4 a (4^ttB 2 K£-3^-C*l&fix-* « ©Pg^fflSrffi 
3EL, ^MiESl 4 b(4^ttB 3 ^S<3V^T«^fex 
-*a©PgfHi£*§IE-f5, *fc, *^«]ESSl4c»4 
so ^$^4B4^S<5v^-C»l^fe7 ^ -^a©|ig^^IS:^f]Er 
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^fe-r — # x • Ro~ a. y-Go-a, z •Bo-a© 
S<3V^-CW^fex — * x • Ro~ a, y-Go-a. z* 
[0040] a±©ttWX?tt» R$ftft, Ggfttt, B 
^fetf*, 3o©«#ft©?ib2o©&#<fc©f£ift4ttt 

Sil 4 a~l 4 cl^<J:6'7 f -^^#ttSr*-r^77-C* 
fc4„ H8fc*iV*T, l^Ci 0, # 

ttC 2 , C 3 li«W**:*# <i-**«M«*-e*>S. Mx. 
R*3tfrtG»3t*©*##tt*SH— CfcU, G* 

JMMffiHBl 4 a. 1 4 bte*H4C 2 l-S'3<' N 
T«2£x-* a©Pgfaffi£*iiEU iftlESl 4 c 

5, C:©*§-£\ sNhffijEISl 4 a tf?#4tESl 4bt 

[004 1] ^1 3 iJDgStl 5 a ~ 1 5 c 

t <Dffl\cmfoOBm 1 t-I^fcifliES6 a~6cSr 
^iVENftjfAU ^fex-^x -R 0 -a. y 'Go- 
is. z ' Bo-a\zMLX&mm<DmiEt:ft'*Xi>i. 

[0 0 4 2] w©±^lr*HliS©^S2lr«5PDPg 

Bfcifttf, g'hteSirsi 2&0MSlSi 3Jcio-c 
e^^^^^x-^Sr^fex-^ x • Ro-a. y 
•G 0 -a, z • Bo- a km&Z.T'—? a t\^#m\s. 

ft/MUMMM 2^e 5 m^$^4«^fe7 r -^al>:»U 
T> #**#o**iyfi:i:fc«WI*©*t]E«rfT5. Aft 
Wfcfi, ^iftasft<3g*&«#fc;£9ffiTUj^Riiift 

tKLtliiMf-^ a ©pg3ifii£ R^fti 9 t> * 

*^1«jE« 1 4 a ~ 1 4 c ^©HSrSft-TS J: 5 l-Pg 
53§3fc8«©(£T©gKjgBTr5fele©£{t:l**P«: Sft 

[0043] ±fe.mm<oi&m 1 . 2t«PDPg 



(7) 

[0 0 4 4] 

[ISei?©®*] r.©«^©p*>IS*«l K&StOKJ; 
fttf, *B3Mkli. fgl7!iM!i?3©i£ft<*©£5Sife#te 
©ffigKigB UTS! 1 3 ©l&ftft©^*^© 

£51^ SfU7}MSfS3©A;^-*©m&*fteMiIE 
■fZltft. S^#lw»mi75M^3©=&*3tftM{c±C 
S3g#&^teT©gi-jgBi-sfeta©^fctt*ni?: * ti 

[0 0 4 5] r©^?g©5*>IS*92^4t© 
Kiittf, m 1 TSmm 3 ©*Jt3SS«3E^S«, Sfll7!> 
M£ 3©3bfcft© 5 ^$Bfe&fi©<£T©a£rt s *#^t 
©KttJ&^SSill 7!>£m3©A^x-*(3:^ffi£*i* < 
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